SI-1. SPP mode in nanowire
The fundamental surface plasmon mode in the quasistatic approximation has the frequency (SI-1) 1
The electric field inside the nanowire is homogeneous and is assumed to be along the z axis:
(SI-2) 
Below, we use Eqs. (SI-4)-(SI-5) for the expression of the quasistatic mode, dropping the term . The energy in the mode is given by spatial integration (see Fig.1 -SI):
By taking into account Eq. (1), we have finally
One should note at the resonant frequency , the permittivity of nanoantenna 1
. This implies that if we insert very thin dielectric layer inside the nanoantenna
normally to the homogeneous field (see Fig.1 -SI), then the field inside the dielectric will be the same in magnitude as in the nanoantenna. If we further insert metallic layer inside the dielectric layer, then the field inside this metallic layer will coincides with the field in nanoantenna.
This motivates usage of above formulas for the fields, obtained for pure metallic nanoantenna (see Fig.1 
where is the barrier thickness. The barrier height can be written as
where is Fermi energy in the metals, is the work function from the metal into the Namely, is calculated for the potential
Correspondingly, we have the following wave functions: 
The above functions and must be properly normalized. Namely, the initial 
that is normalized on unit flux of probability in the left metal.
L


The function of an electron after SPP emission is calculated for the potential 
The above formulas for are general, and valid both for an electron at resonance and off R  resonance with a level in the QW. If the electron energy is close to the QW's
the level in the QW. Note that here and below we assume that electron is in resonance with fundamental energy level of the QW. 
SI-4. Elastic and inelastic current density in structures with resonant tunneling
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